Students' learning of and performance in mathematics is affected by a number of factors, including students' attitude towards the subject, teachers instructional practices, and school environment. This study was conducted to investigate students' attitudes towards learning mathematics in Tanzania. It also sought to ascertain reasons for the liking or disliking mathematics and the relationship between attitude and performance. We employed the ABC Model and the Walberg's Theory of Productivity to investigate students' attitudes towards mathematics and associated factors. The quantitative and qualitative data were collected from 419 primary school students, 318 secondary school students, and 132 College students from 17 schools and 6 colleges in mainland Tanzania using a survey. The collected data were analysed using percentages, means, standard deviations, ANOVA, correlation, regression and thematic analysis. The results show that initially students exhibit a positive attitude towards mathematics, but their attitude becomes less positive as the students move forward to higher levels of education. A significant positive weak correlation between students' attitude and performance was established. Mathematics' enjoyment and attitude significantly predicted students' performance in our data. The factors influencing the students' liking or disliking of mathematics constituted student's aptitude attribute, instructional and social psychological environmental factors. Furthermore, the results show that failure in examinations is attributed to teacher didactic strategies, institutional resources, poor learning and examination strategies, and failure to understand instructions. The results provide insights for future research and inciting changes in teaching-learning practices that would promote mathematics enjoyment and subsequent better performance in the subject.
INTRODUCTION
Mathematical ability is crucial for the economic success of societies (Lipnevich, MacCann, Krumm, Burrus, & Roberts, 2011) . It is also important in the scientific and technological development of countries (Enu, Agyman, & Nkum, 2015) . This is because mathematics skills are essential in understanding other disciplines including engineering, sciences, social sciences and even the arts (Patena & Dinglasan, 2013; Phonapichat, Wongwanich, & Sujiva, 2014; Schofield, 1982) . Abe and Gbenro (2014) point out that mathematics plays a multidimensional role in science and technology of which its application outspread to all areas of science, technology as well as business enterprises. Due to the importance that mathematics engulfs, the subject became key in school curriculum. According to Ngussa and Mbuti (2017) , the mathematics curriculum is intended to provide students with knowledge and skills that are essential in the changing technological world.
In Tanzania, mathematics is one of the core mandatory subjects to all students in primary and ordinary level secondary schools (Lower secondary). For example, in ordinary level secondary school curricula, there are seven core subjects, notably, Mathematics, Geography, Kiswahili, English, Civics, History, and Biology (Ministry of Education and Vocation Training, 2007 ). Yet, mathematics is seen as the most difficult subject in many parts of the world (Ignacio, Nieto & Barona, 2006) and Tanzania is not exceptional. According to Mabula (2015) , the overall performance of students in Certificate of Secondary Education Examination in Tanzania has been deteriorating in the last fifteen years. Ngussa and Mbuti (2017) point out that, high failure rates in mathematics are due to several reasons which eventually disorient students' learning. For example, the results issued by the National Examinations Council of Tanzania (NECTA) in 2004 indicate that 66.6% of standard 7 and 70.1% of ordinary level secondary school students failed their final year mathematics examination. In 2016, the failure rates still stood at 53.4% and 81.9% for primary and secondary schools respectively (NECTA, 2016) . The continued trend of poor performance in mathematics raises concerns to the public on whether or not the education system can supply graduates who possess the essential skills to enable them to cope with the ever-evolving technological society (Hamilton, Mahera, Mateng'e & Machumu, 2010) . These results provide an avenue for further research that seeks to characterise and understand the various factors that may influence students' performance in mathematics. This will help to devise plausible strategies for future action so as to bring about an improvement in the pass rates in mathematics.
Factors that can influence mathematics performance are demonstrated by Kupari and Nissinen (2013) ; Yang (2013) ; Tshabalala and Ncube (2016) , when they show that poor performance in mathematics is a function of cross-factors related to students, teachers and schools. Among the students' factors, attitude is regarded by many researchers as a key contributor to higher or lower performance in mathematics (Mohamed & Waheed, 2011; Mata, Monteiro & Peixoto, 2012; Ngussa & Mbuti, 2017) . Attitude refers to a learned tendency of a person to respond positively or negatively towards an object, situation, concept or another person (Sarmah & Puri, 2014) . Attitudes can change and develop with time (Syyeda, 2016) , and once a positive attitude is formed, it can improve students' learning (Akinsola & Olowojaiye, 2008; Mutai, 2011) . On the other hand, a negative attitude hinders effective learning and consequently affects the learning outcome henceforth performance (Joseph, 2013) . Therefore, attitude is a fundamental factor that cannot be ignored. The effect of attitude on students' performance in mathematics might be positive or negative depending on the individual student. In response to this problem, this study seeks to investigate students' attitudes towards learning mathematics in Tanzania.
In accordance with Syyeda (2016) attitude has three main components: affect, cognition and behaviour. The components are interrelated and involve several aspects contributing to the overall attitude towards learning mathematics. We draw from the ABC (Affective, Behavioural and Cognitive) model (Ajzen, 1993) to investigate the students' attitude towards mathematics and the Walberg's theory of productivity (Walberg, Fraser, & Welch, 1986) to interpret results about the factors influencing a like or dislike of mathematics and those impacting students' performance. Walberg's theory postulates that individual students' psychological attributes and the psychological environments surrounding them influences cognitive, behavioural and attitudinal learning outcomes. This theory will be relevant for this study because it is a suitable lens through which we can explain the reasons for the attitudes that students form towards mathematics. In line with the ABC model, our study focuses on investigating attitude aspects, including: students' self-confidence in their mathematics ability, mathematics anxiety, mathematics enjoyment, perception about the usefulness of mathematics and intrinsic motivation. Questions that guided the study are as follows:
1. What are the students' attitudes towards learning mathematics? 2. Why students acquire a like or a dislike towards mathematics? 3. What is the relationship between each attitude aspects and students' performance (grades)?
What is the relationship between attitude and student grades?
This work is relevant since poor performance in Science Technology Engineering and Mathematics (STEM) particularly in mathematics is seen as a barrier towards achieving economic and social development, both at the individual and national level. In Tanzania, like any other country within Sub Saharan Africa (SSA), students consistently perform poorly in mathematics and science, which makes Tanzania lose economic advantages over other countries. Students' achievement in countries within SSA is ranked far below the average point in international assessments (Bethell, 2016; 38) . Bethell further points out that the long-run development of countries in SSA requires significant improvements in STEM education if they are to benefit in a competitive global economy driven by new technologies. In this regard, it is important to find ways to improve students' performance in the subject. The study of students' attitudes towards mathematics with associated factors and their connection to academic performance is certainly worth examining. The results 209 will provide teachers, students, parents, and other education stakeholders with information that will help to develop strategies to improve students' learning of mathematics.
RELATED WORKS
Students' attitude towards mathematics is given various definitions in the literature. For example, Kibrislioglu (2016) defines attitude towards mathematics as liking or disliking of the subject; a tendency to engage in or avoid mathematical activities; a belief that one is good or bad at mathematics; and a belief that mathematics is useful or useless. Tahar, Ismail, Zamani, and Adnan (2010) give a simpler definition. They define attitude as a positive or negative emotional disposition towards mathematics. From this, when defining attitudes towards mathematics, both aspects of beliefs and emotions should be considered. We adopt the definition by Tahar, et al. (2010) because it looks better at students in both the cognitive and social perspectives.
Several studies have demonstrated that attitudes towards mathematics are directly and significantly associated with students' performance. For instance, Mensah and Kurancie (2013) conducted a study in Ghana and found a significant positive correlation between students' attitude and performance. Similarly, Nicolaidou and Philippou (2003) found that attitude and achievement in mathematics are significantly related. The Trends in International Mathematics and Science Survey (TIMSS) results of 2007 reported in Gonzales, et al. (2008) also indicate that 4th grade and 8th grade students with a more positive attitude had higher average achievement in mathematics as compared to those with less positive attitudes. In another earlier study conducted by Schofield (1982) , a significant relationship between attitude and achievement was also established depicting stronger relationships in boys than in girls. In a more recent study, Ngussa and Mbuti (2017) conducted a study in Arusha, Tanzania, involving secondary school students. They established a moderate relationship between student's attitude and performance when teachers use humour as a teaching strategy. They concluded that the enhancement of students' positive attitude can boost students' performance in mathematics. However, Joseph (2013) in his study of community secondary school students in Kagera, Tanzania found that the majority of students (55%) had a general negative attitude towards mathematics, with a positive and significant correlation between attitude and performance (r = 0.33).
Although these studies were carried out in Tanzanian contexts, however, they fall short in scope, reflecting only the situation in specific schools or segment of society. Our study differs in the size of the scope of our work in which we surveyed the situation of the country as a whole and at all levels of education. Our study also differs in approach and the depth of analysis. Previous studies used only quantitative approach and explored either instructional or school-related factors. Our study differs in approach in which we have used mixed methods, and went further to explore aptitude, instructional as well as social environmental factors influencing students learning cognitive and attitudinal outcomes to gain a deeper understanding of the problem.
The literature shows that students' attitude is affected by numerous factors. They include such factors as the school, peer students, home environment and society (Yang, 2013) . Researchers, Yılmaz, Altun, and Olkun (2010) identify factors that include connecting mathematics with real life, using instructional materials, teachers' personality, teachers' content area knowledge, bad instructional practices, lack of commitment by students' and teachers' classroom management. Other factors include teachers' emotional support (Blazar & Kraft, 2017) , teachers' affective support (Sakiz, Pape, & Hoy, 2012) , class activities, subject content and amount of work, scarcity of teachers and inadequate resources (Joseph, 2013; Enu et al., 2015) , peer and parental influence (He, 2007) . Furthermore, in line with Simmers (2011) the factors also include, creating insecurities in students' mathematics ability and teacher failure to provide explanations for the mathematical concepts being taught.
According to Yilmaz et al. (2010) , factors responsible for students liking of mathematics are good teaching and course enjoyment. While factors such as boring teachers, students' failure to solve mathematics problems, failure to understand the topic well, friends talking during lectures, receiving a bad grade for an examination are related to the students' disliking of mathematics.
The reviewed studies show a number of factors influencing students' liking or disliking of mathematics. These factors are related to students as learners, peers, instructional practices and classroom or school environment, the present study use these theoretical foundations to build an understanding of the various factors influencing students' attitude towards learning mathematics and those that hinder students learning of mathematics from the empirical study conducted in Tanzanian. It then expands our understanding regarding different factors influencing students' attitude towards mathematics learning.
THEORETICAL FRAMEWORK The ABC Model of Attitude
The ABC Attitude Model is also called a Tripartite Model. It serves as a useful theoretical framework for developing mathematics attitude measures. The ABC Model of Attitude is based on a Hierarchical Model described in Ajzen (1993) who conceptualises an attitude as an amalgam of three separate measurable components: affect (A), behaviour (B) and cognition (C). Affect is the emotional component consisting of feelings and emotions that are associated with an attitude object (in our study mathematics). The behaviour is the action component consisting of predispositions to act in a particular way towards the attitude object. Cognition is a mental component that consists of belief and perceptions people hold about the attitude object. These three components must be present before we say that an attitude exists. A particular attitude may consist a positive emotion that is, feeling happy in a mathematics classroom (affect), intend to learn more mathematics (behaviour) and belief that mathematics is easy to learn (cognition). Students may form a favourable or an unfavourable attitude towards mathematics.
Students acquire attitudes over time through direct experience of learning mathematics or by receiving information about the mathematics subject. Students use the learned attitudes as a guide to their overt behaviour with respect to mathematics learning, resulting in consistently favourable or unfavourable patterns of reactions towards the subject. Attitudes are assumed to be precursors of mathematics learning behaviour. In predicting behaviour based on a particular attitude, Ajzen and Fishbein (1977) postulate that there should be a correspondence between measures of attitude and those of behaviour. Students' attitude to mathematics represents their evaluation of learning mathematics as a subject. Attitudes can be verbal or non-verbal actions (Ajzen, 1993) . Several researchers have attempted to measure attitude using different instruments. Ajzen (ibid) proposes three measures of behaviour. They include observable actions performed by the subjects that are recorded by the investigator, individual commitment to perform the behaviours, and self-reported behaviour. However, the last two measures can only be considered if it becomes difficult to make direct observations of certain behaviours. High correspondence between attitude and behaviour measures can be achieved through standard scaling measures like Likert scale (Ajzen & Fishbein, 1977) which we have adopted in this study.
Attitude
Attitude refers to a learned tendency of a person to respond positively or negatively towards an object, situation, a concept, or a person. It is also regarded as a belief held by individuals that reflects their opinions and feelings and can be sometimes manifested in behaviour (Joseph, 2013) . Attitudes, behaviour, and feelings are interrelated in such a way that people's attitudes determine their behaviour towards objects, situations, and people. They also influence the relationships that exist among these variables with themselves (Joseph, 2013) .
Attitude is a hypothetical construct that cannot be observed directly, but can be inferred from measurable reactions to the attitude object (Ajzen, 1993) , as it is the case in our study, learning math. In accordance with Syyeda (2016) , attitude is multidimensional. It takes into account three components: affect, cognition, and behaviour. Affect is composed of emotions, beliefs, and vision of the subject. Emotions are the feelings of enjoyment or pleasure in learning the subject or seeing it as boring, difficult, and dull. Beliefs are related to students' confidence in their abilities to learn the subject. Vision represents students' perception regarding mathematics. Cognition represents the students' perceived usefulness of the subject. Conversely, behaviour is connected to students' motivation to learn that is reflected with student's actions, commitment, and performance in class.
Using these components to understand the students' attitude towards mathematics, we measure the following aspects: 
Attitude Aspects
Affect Self-confidence. Self-confidence in mathematics refers to student perceptions of self as a mathematics learner that include beliefs about one's own ability to learn and perform well in mathematics (Adelson & McCoach, 2011) . The result of Hannula, Maijala, and Pehkonen (2004) shows that self-confidence is an important factor that influences students' learning which in turn affects their performance in mathematics. Van der Bergh (2013) argues that students with high self-confidence believe in their abilities that they can be successful in learning mathematics, thus overcoming the fear of failing. These students are ready to take mathematical challenges which in turn increase their academic achievement; otherwise, students with low self-confidence do not believe in themselves, thus tend to avoid taking mathematics challenges (Adelson & McCoach, 2011) . Therefore, this leads into minimising the chances of expanding their mathematical skills and success. Hence, it is desirable to study the students' attitude towards their own confidence and how it relates to performance.
Mathematics anxiety.
Mathematics anxiety is defined as a condition of emotional response towards mathematics whereby students experience negative reactions to mathematical concepts and testing (Chaman & Callingham, 2013) . Accordingly, mathematics anxiety is a feeling of tension, helplessness and distress that impede the ability to concentrate and consequently affects learning of mathematics (Zakaria & Nordin, 2008) . Mathematics anxiety is believed to have an impact on attitude and motivation to learn mathematics, consequently on students' achievement (Getahun, Adamu, Andargie, & Mebrat, 2016) . It was established in the study by Hoorfar and Taleb, (2015) that mathematics anxiety is negatively correlated with metacognitive knowledge which is the ability to reflect, understand, and control one's learning. This means that the more anxious the students are, the less metacognitive knowledge they possess that in the long run hampers their performance. A comparative study conducted in Malaysia and Tanzania by Mohamed and Tarmizi (2010) in higher education institutions reveals a negative correlation between mathematics anxiety and achievement, and that anxiety has a significant impact on achievement. Since anxiety is related to students' attitudes and achievement in mathematics, it is worth examining the level of anxiety of students at all levels of education.
Enjoyment of mathematics.
Enjoyment of mathematics is the extent to which the students enjoy doing and learning mathematics (Kupari & Nissinen, 2013) . Students' enjoyment while learning can influence their behaviour or cognitive aspect of attitude (Syyeda, 2016) . According to PISA 2012 results published by OECD (2013), students may learn mathematics because they find it enjoyable and interesting. They further posit that interest and enjoyment affect both the degree and continuity of engagement in learning and the depth of understanding. This means that the more students enjoy doing mathematics the more they are likely to engage in problem-solving thus enhancing their learning and performance. Since enjoyment, students' learning and performance are related, it is worth evaluating the students' status of mathematics enjoyment in order to keep track of students' learning and performance.
Behaviour
Intrinsic motivation. Intrinsic motivation in this study is related to both interest and the desire to learn mathematics (Guy, Cornick, & Beckford, 2015) . Students are intrinsically motivated to learn mathematics if they have the desire to do so after finding learning of mathematics interesting (OECD, 2013) . It is believed that motivation is the driving force for learning (Yunus & Ali, 2009 ). According to PISA results 2012 in OECD (2013), intrinsic motivation affects both the degree of student engagement, career choice, and performance. Therefore, studying motivational variables as related to attitude and achievement is crucial.
Cognition
Perceived usefulness. Perceived usefulness refers to students' perception about the importance of mathematics in the present everyday life and in the future (Adelson & McCoach, 2011) . Perceived usefulness of mathematics is believed to have an influence on students' attitude towards the subject. If students recognise the importance of mathematics in their lives, they will become motivated to study, practice, and learn the subject (Syyeda, 2016) . This study also reveals that despite the fact that the majority of students had negative emotions towards mathematics they demonstrated positive cognition towards mathematics. This indicates students' recognition of the value of mathematics in their lives and future careers. The study by Guy, et al. (2015) found that mathematics usefulness is a positive predictor of success. Thus, it is worth studying the relationship between mathematics value, attitudes, and performance in Tanzanian context as well.
METHODOLOGY Research Design
In line with Hourigan, Leavy, and Carroll's (2016) view that there is no single instrument that can guarantee the complete truth, a parallel convergent mixed research approach was adopted in our research. We combined qualitative and quantitative methods to achieve a comprehensive view of the problem at hand. These methods complement each other's weaknesses and strengths (Denscombe, 2010, 150) . Both quantitative and qualitative data were simultaneously collected, analysed separately for the purpose of establishing the facts. This is because the attitude is primarily measured by attitude scales that show whether the attitudes are positive or negative. Nevertheless, finding out the factors influencing attitude calls for qualitative methods (Yılmaz, et al., 2010) .
Participants
The participants in this study constituted 869 students (409 males and 460 females) from public primary schools, secondary schools which include Ordinary level (Lower secondary) and Advanced level (Upper secondary), and colleges. The schools were selected from urban and semi-urban areas in five administrative regions, namely Dar es Salaam, Arusha, Mtwara, Dodoma, and Iringa in mainland Tanzania. Among the selected schools, sixteen were co-education and one was a single sex school but all schools had classes with mixed learning ability students. Students' social, economic and academic background in mathematics was taken into account.
As shown in Table 1 , the majority of respondents were primary school students (48.2%) followed by secondary school students (38%). College students accounted for only 15.2% since this group did not return the questionnaires despite several follow-up attempts. Out of 250 questionnaires distributed to colleges only 132 (50.4%) were returned duly filled-in. 
Sampling
The regions were sampled based on multistage sampling technique. In this case, regions were grouped according to five zones, then from each zone one region was selected, one district was randomly selected from each region and from which schools and colleges were selected. According to Kothari (2004, 66) , a multistage sampling technique is appropriate when the study involves a large area. Since the population was geographically scattered, the selection of students followed the inclusion and exclusion criteria known as a three stage stratified cluster sampling technique (Mabula, 2015) . In accordance with this procedure, the population of the selected schools excludes all other schools and the population of the selected classes excluded all other classes. With this rule in mind, we were able to select one class at each grade level in each of the selected schools and finally students randomly sampled in the selected classes filled in the questionnaires.
Instruments
The primary instrument for collecting data in this study was the Mathematics Attitude Questionnaire (MAQ). The MAQ is composed of open-ended questions and a 5-point Lickert scale survey with 58 statements. The Likert scale survey was adapted from Fennema and Sherman (1976) , Tahar et al., (2010) , Sundre, Barry, Gynnild, & Ostagard (2012) in order to ensure content validity. Five attitude aspects were considered: self-confidence in mathematics, perceived usefulness, and enjoyment of mathematics, mathematics anxiety, and intrinsic motivation. A description of each aspect, a corresponding sample statement and the Cronbach's Alpha is displayed in Table 2 . All statements composing attitude aspects were scored on a 5-point scale ranging from 5 = strongly agree to 1 = strongly disagree. The Cronbach's Alpha reliability scores for the sample in five attitude aspects was adequate as Cronbach's Alpha values range between 0.6 and 0.83. This is in accordance with Abe and Gbenro (2014) that the reliability coefficient of instruments should lie between 0.5 and 0.85 or above. (2010) and Sundre et al. (2012) . It was meant to measure students' anxiety when it comes to mathematics learning. Sample statement: "Studying mathematics makes me feel nervous".
0.83

Enjoyment of mathematics
A Likert scale with seven statements was adapted from Sundre et. al. (2012) . It was designed to measure students' enjoyment of mathematics. Sample statement: "I get a great deal of satisfaction out of solving a mathematical problem".
0.69
Behaviour Intrinsic Motivation
A six statement Likert scale was adapted from Sundre et al., (2012) . It was meant for measuring students' intrinsic motivation. This was after dropping two items to increase alpha. Sample statement: "I plan to take as much mathematics as I can during my education"
0.60
Cognition Perceived Usefulness A Likert scale with twelve statements adapted from Fennema and Sherman (1976) measured perceptions of students on the value of mathematics in their life and careers. Sample statement: "Knowing mathematics will help me earn a living"
0.82
Mathematics performance was measured by self-reported grade based on the previous year/semester examination results. The grades were converted into 7 point scale ranges from 0 (F), 1 (E) to 7 (A). Given the inability of Likert scale items to explain reasons for the formation of and changes in attitudes (Hourigan et al., 2016) , open-ended questions were considered. These questions gathered qualitative data regarding emotions, liking, disliking, and the reasons behind the liking or disliking of mathematics as well as identifying factors that affected students' learning of mathematics.
There were five open-ended questions that are; Do you like mathematics? If yes, why do you like mathematics? If no, why you do not like mathematics? I like mathematics, but…, and when I study mathematics I feel…; these questions were developed to provide students a place to express their feelings and opinions without restrictions. They were designed to elicit strong reactions, thoughtful answers, and opinionated responses.
Procedures and Ethics
The research clearance was sought from the relevant authorities, including the Ministry of Education, Science and Technology, regional and district levels to conduct research in schools in Tanzania. Consent from parents was sought for their children's involvement in the study. Participants were informed about the purpose and nature of the research, both verbally and in writing. Voluntary participation and complete anonymity were guaranteed to all participants. Prior to commencing data collection, participants were requested to sign a consent form.
After obtaining the permission from a district education officer, the researchers met with the respective heads of the schools who facilitated meetings with the appropriate research participants. All students gave their consent through signing the consent form. In primary and secondary schools, MAQ was administered in the classrooms with the assistance of the class teacher during break time that took 30-40 minutes. Primary school pupils completed the MAQ in Kiswahili language as their medium of instruction. In colleges, questionnaires were delivered to the college authorities who distributed them to students.
The aim was to capture the views of individual students from all grade levels to college because issues concerning mathematics learning for primary students have been rarely addressed in Tanzania. Most studies have focused on secondary schools (Joseph, 2013; Ngussa & Mbuti, 2017) so it was necessary to get the perspectives of mathematics from other groups of students. However, it was difficult to involve grade one to three students (aged 5-9 years) in filling out the MAQ as it was very long (58 statements) and the time to fill out the questionnaires was limited. Group interviews were conducted as recommended by Einarsdóttir (2007) taking into consideration that young children identify themselves easily in the presence of a friend. In this kind of environment, children are likely to be open and truthful in responding to questions (Shaw, Brady & Davey, 2011 ). The open-ended questions in the MAQ were used as an interview guide to ensure consistency. The interview method offers the possibility for clarifications and helps in getting hold of information that would have been difficult to obtain. However, interviews are time consuming and there may be chances to lead the respondent (Randolph, 2008; 78-80) .
Class teachers facilitated the delivery of consent forms to the parents, of which only children whose parents gave their consent were interviewed. Seven group interviews, each group formed by three participants, were conducted within the school premises and took about 15 -25 minutes. The group interviews were done in four primary schools, one school in each of four selected regions. Data from group interviews were audio-recorded and field notes were written and finally were combined with open-ended question data collected from other students.
Data Analysis
Quantitative data analysis A quantitative method was used to analyse quantifiable portion of the survey. Using SPSS 23.0 descriptive analysis, correlation analysis and binary logistic regression were performed. Data obtained from closed-ended items were coded and entered in the SPSS computer programme. At this point, negative items were scored in the reverse order. Mean scores were calculated for each statement of attitude aspect to get variables which were used in subsequent analysis. The first research question of the study required to establish the students' attitude towards mathematics. Towards this end, descriptive statistics such as mean and standard deviation were used where mean values of all attitude aspects were averaged to get the overall attitude. One way ANOVA with study level as an independent variable was used to account for the observed mean differences in the overall attitude and attitude aspects.
Correlation analysis was used to establish the relationship existing between variables. Binary logistic regression analyses were employed by taking attitude aspects and attitude as predictors of performance. The performance data were coded as F (0) = Fail and A, B, C, D, E (1) = Pass. The Model Fit was inspected using Hosmer and Lemeshow goodness of fit test statistics (p > 0.05 indicating good fit) and by considering the explained variance through the Negelkerke R-Square.
Qualitative data analysis
A descriptive method was used to analyse the responses to the open-ended but quantifiable items. Students' responses to questions: Do you like mathematics? When I study mathematics I feel…, were coded and arranged based on the emerged themes. Consequently, these qualitative data were transformed into descriptive frequencies (i.e. percentages) which were presented using bar charts.
Thematic analysis was used to analyse non-quantifiable data from the open-ended items (textual) and interviews (aural). The analysis was done manually and followed a number of stages. The first stage involved familiarisation with the data whereby the data were transcribed in such a way that textual data were recorded as close to verbatim as possible from the students' hand written responses. Then the transcriptions were read in a repeated manner while writing notes of the initial issues. In the second stage, the data were coded and verbal expressions relevant to each code were identified. The third stage involved sorting of different codes into the emerging themes and pulling together all relevant data extracts within the identified themes which were organised by using a table. In the next stage, the themes were reviewed to ascertain the relationships with the data set. The themes were then grouped into different subjects based on the research questions. Finally, verbal extracts were used to support the identified factors pertaining to students liking, disliking, and those that affected students' learning of mathematics. In the discussion section, the findings were mapped into the Walberg's theory of productivity. Details on the emerged themes and their classifications are given in the results section in relation to the research questions.
RESULTS
Students Attitude towards Mathematics
Like or dislike of mathematics
The respondents were asked about whether they liked or disliked mathematics. The responses were categorised into two themes, notably yes and no. Response frequencies were generated with the aid of Microsoft Excel, then presented by using a bar chart. There were 869 respondents in the full sample of which 860 answered the question while 9 did not answer the question. Of those who answered the question, 813 (94.5%) said Yes, and 47 (5.5%) said No. The responses of the full sample and by study levels are depicted in Figure 1 shows that primary school students were more positive about mathematics since 100% of primary school respondents said yes. The participants of the remaining two groups showed similar feelings with the majority having positive opinions about mathematics (89.2%) of secondary school and (90%) of college respondents. In general, the results show that the majority (94.5%) of students liked mathematics. This indicates that overall students exhibited positive attitudes towards mathematics, but their attitudes were higher at primary school, which dropped at secondary level and maintained a similar trend in higher education with a slight increase (0.8%) in higher education.
Emotions towards learning mathematics
The respondents were asked about their feelings when studying mathematics. A total of 642 students answered this question of which 319 were primary students, 314 secondary students and 96 college students. There were 46 codes including positive and negative ones. The codes were grouped into two major themes, notably positive emotions such as "Good, awesome, secure…" and negative emotions such as "bad, insecure, hatred…" Out of these, frequencies were generated and presented in a bar chart. Figure 2 shows students' responses regarding emotions distributed by the level of study. No respondents gave a response that was considered to reflect both positive and negative emotions.
Broadly speaking, respondents in the sample indicated positive emotions (91%) of all respondents. The majority of primary school participants (98%) showed more positive emotions. The results indicate that negative emotions begin to develop early in primary schools (2%) but they become noticeable in secondary schools where 18% of the respondents showed negative emotions. Generally, students had a positive attitude towards mathematics. However, there was a small proportion of students who exhibited negative attitude. Thus, they should not be ignored as positive attitudes are desirable for effective learning of mathematics.
Furthermore, the mean score and standard deviation for the Likert scale data for all attitude aspects were calculated. Descriptive and inferential statistics for attitude and attitude aspects are depicted below. Out of the 869 administered questionnaires, 50 were excluded from the analysis because they were not duly filled-in. Therefore, the remaining 819 questionnaires were subjected to analysis.
Overall attitude towards mathematics
In order to say that a student has a positive attitude towards mathematics, he or she has to at least score a mean value above 3.0, the midpoint of the scale. As presented in Table 3 , the attitude scores vary between 3.74 and 4.36 for groups organised by the study level. These values are above 3.0 indicating that the overall students possessed positive attitudes towards mathematics and that primary students presented more positive attitude (mean = 4.36). To clarify the mean differences in the overall attitude (Table 3 ) one way ANOVA with study level as an independent variable was performed. The results show a significant effect on attitude towards mathematics, F (2, 803) = 103.233, p <0.001, η 2 p = 0.2, a Tukey post hoc test shows that attitudes' became less positive as students advanced from primary (mean = 4.36) to secondary (mean = 3.74), but there was a slight increase in colleges (mean = 3.89); (p < 0.05, from primary to secondary; p = 0.03 secondary to college) but the effect size is small.
Affect
Self-confidence. Scores above 3.0 on this aspect represent high self-confidence whereas scores below 3.0 indicate low confidence. The results presented in Table 4 show that primary students had more confidence in mathematics, mean = 4.13 when compared to secondary students mean = 3.69 and college students mean = 3.99. The results show significant differences between primary, secondary and college students' self-confidence in mathematics, but the effect size was very small.
Mathematics Anxiety. High scores on this aspect represent low anxiety while a low score means high anxiety. By looking at Table 5, one can see that primary students possessed lower anxiety levels, mean = 4.8, while secondary and college students showed a moderate anxiety, mean = 3.21 for secondary and 3.39 for college students. This indicates significant differences between primary and secondary students' anxiety (p <0.001), but the difference between secondary and college students' anxiety was not significant (p = 0.194).
Enjoyment of mathematics.
A student who scored above 3.0 really enjoyed mathematics and the one who scores below 3.0, had low enjoyment. As depicted in Table 6 , the mean scores were above 3.0, indicating that students really enjoyed mathematics, but primary students highly enjoyed the subject, mean = 4.29 when compared to older colleagues. The results show significant differences between primary, secondary and college students in terms of enjoyment of mathematics, although the effect size is very small.
Behaviour
Intrinsic motivation. Similarly, the scores above 3.0 represent high motivation, below 3.0, low motivation. Table 7 shows that the mean values were above 4.0, indicating that students in the sample were highly motivated to learn mathematics. The results show that no significant differences were found between secondary and college students' in terms of motivation (p = 0.21) but the difference between primary and secondary students is statistically significant. Table 8 , the mean scores ranged between 3.97 and 4.44 and that they are far above the midpoint of the scale (3.0). The results indicate no significant differences between secondary and college students in terms of the perceived usefulness of mathematics (p = 0.907). The differences between primary and secondary school students are statistically significant (p < 0.001). However, the effect size was very small.
Generally, the results indicate that students had confidence, did enjoy mathematics classes, they were motivated and found it useful. Significant differences were found between primary and secondary students in terms of self-confidence, usefulness, enjoyment, motivation, and anxiety albeit the small effect size. However, insignificant differences were established between secondary and college students in terms of usefulness, anxiety, and motivation.
Reasons for a Like or Dislike of Mathematics
The respondents were asked to give reasons for liking or disliking of mathematics. Their responses resulted in several themes that are discussed below.
Why do you like mathematics?
Initial coding of this question resulted in ten categories. In the next round, some categories were combined which resulted into six interpretable themes. They included, usefulness of mathematics, career prospects, having a good teacher, good results, and the encouragement, support received from others, and mathematics being a compulsory subject. Others were, enjoyment, the subject is interesting, confidence and ease.
Usefulness of mathematics:
Some respondents said they liked mathematics because mathematics was useful in their lives as it could be applied in real-life situations. They said that most of the things they did in everyday life were about mathematics. When people go to church, home, school, shopping, and even when they travel, they apply mathematics. The quote from one respondent illustrates the finding "… mathematics is applied in our daily lives… when we are in the shop and in different aspects of business issues mathematics is applied…" (Lower secondary). The issue of mathematics being an aid in solving mathematics-related problems encountered in other subjects also arose; some respondents said that mathematical problems found in other subjects could be done when a person had mathematical knowledge. This is illustrated by one respondent's narration, "I like mathematics because I can apply this knowledge in different subjects like statistics…" (Upper secondary).
The issue of mathematics being an aid in critical thinking and decision making also emerged. Respondents opined that mathematics helped with critical thinking as one respondent narrated "… mathematics contains numbers and letters that help a student to have high thinking capacity and make a quick observation which makes them active in other subjects…" (Lower secondary), and that mathematics is an aid in decision making"… when you are making any plan of business you must apply mathematics in order to know whether the business is profitable or not…" (College). Students' opinions come from real-life experiences supporting the proximity of learning. Thus, teachers should capitalise in these principles while teaching.
Career prospects: With regards to career development, some respondents said that they expected to study mathematics in advanced levels. They perceived mathematical skills as essential when it is linked with their career aspirations like science, engineering, business, and the like. The following quote illustrates the finding "… I like to be a pilot or an engineer, so I will have to study mathematics because all combinations which I want to study consist of mathematics e.g. PCM, PGM" (Lower secondary).
These findings suggest that students at different levels of education understood the value of mathematics in their present lives and future. Thus, mathematics teachers are advised to consider these aspects in their teaching practices.
Having a good teacher:
Having a teacher who teaches for understanding, makes lessons enjoyable, a kind person and tolerant, is of crucial importance for students' engagement in mathematics. This is evidenced by quotes from two respondents "… Our teacher teaches well… when I study mathematics, I enjoy because we have a good teacher" (Lower secondary), another respondent narrated "… I like mathematics because our teacher is tolerant and kind..." (Primary). This result illustrates the importance of the teachers' personal and professional characteristics in students' liking of mathematics. Thus, teachers should open up for some characteristics that will help students develop a positive attitude towards the subject.
Good results:
Having good results also surfaced as a reason for liking mathematics. Some respondents indicated that when a person receives a good grade in examinations, he or she is likely to engage in mathematics at higher levels. This is as one respondent narrated "I like mathematics because once I was at primary school, I used to perform well… in my last examination (NECTA) I got an A grade" (Junior Secondary).
Mathematics is a compulsory subject: Other respondents indicated that students liked mathematics because the subject was compulsory. A quote from one respondent support the finding "… because mathematics is among the mother subjects that are recommended by the Ministry of Education, Science and Vocational Training…" (Lower secondary). Mathematics is a compulsory subject in school education and in some college courses like engineering, science, and even business studies. Students are mandated to pass mathematics. This suggests that students liked mathematics because they felt obliged to do so that is why they are struggling with the subject hence poor performance.
The encouragement and support received from others:
The respondents said that they liked mathematics due to the encouragement and support they received from parents, teachers, and fellow students. When students faced some difficulties in solving a mathematical problem, they needed someone to help. This is supported by the following quote "… my teachers and parents encourage me to practice myself. They correct me when I miss it" (Primary), "… When I face some difficulties in mathematics… I ask my teachers and fellow students, they explain well." (Primary). This implies that teachers, parents, and peers are crucial in building student's positive attitude towards mathematics.
Other respondents said they liked mathematics because they found mathematics ease to learn, interesting, and enjoyable. They also had confidence in themselves and were motivated to do so. The following quotes support the findings: "I enjoy when studying mathematics…" (Upper secondary), "… I like mathematics because I am very confident…" (Primary). This suggests that teachers should try to make lessons interesting and enjoyable for students' positive attitude and better performance.
Why you do not like mathematics?
The coding of this question resulted into six major themes, notably difficult, self-confidence, career prospect, the relevance of the subject matter, poor background, and receiving a bad grade.
Difficult:
The respondents opined that they found mathematics difficult, believing that they were not good at mathematics and not being able to pass no matter how hard they tried. "… Mathematics is difficult"… much of my efforts I did I couldn't pass …"(Lower secondary). For other Students' mathematics is difficult because of failure to attempt some questions due to the lack of understanding of some topics as a result, they receive poor grades, hence disliking mathematics "Sometimes I feel mathematics is difficult because I might be provided with math problems… while I have not understood… I end up receiving marks contrary to my expectations" (Primary). Others felt that mathematics was difficult due to less exercise and practice given "… Sometimes it is so difficult due to low practices and less exercise our teachers provide us" (Lower secondary).
Self-confidence:
The respondents were of the view that they lacked confidence in themselves as mathematics learners. They believed that they were not good at mathematics. "… Because I am not good at mathematics…" (Lower Secondary). This illustrates the importance of self-confidence and that lack of confidence had a negative influence on the student's attitude towards mathematics. Thus, teachers should use strategies that will boost up students' confidence in mathematics.
Career prospects: The responses show that some students learned mathematics because it was relevant to what they aspired to be. If this link is not evident, they developed a dislike for the subject. Some respondents opined that, mathematics was not important for their careers. This is evident in the following quote: "… Fear: The responses show that students developed fear in both mathematics as a subject and the teacher due to various reasons. With regard to the subject some students viewed mathematics as a difficult subject due to the lack of ability to comprehend mathematical concepts and tasks. Others feared to fail the examinations. For example, one respondent had this to say: "I am afraid of failing in my examination" (College). When it comes to the teacher, respondents raised concerns about their teacher's behaviour of being angry and the use of punishment. They opined that mathematics teachers' were angry. For instance, one had this to say: "… In primary school the teacher was so angry to the extent that he/she led some students to stop from attending the class. This caused many pupils to dislike mathematics" (Lower secondary). The use of punishment when a student has failed in a test or an exam makes students lose interest in the subject. To clarify this one responded had this to say: "… The fear of the stick when a student has failed and the teacher gives him or her punishment; it can make him or her hate the subject…" (Lower secondary). Most of the answers pinpoint on teachers' behaviour as affecting students negatively towards mathematics learning. These practices discourage students as they instil fear and by so doing the mathematics instructions become less enjoyable. Hence, students develop a dislike towards the subject.
Discouragement from colleagues:
The respondents voiced about peers acting as a hindrance to mathematics learning. Some respondents opined that their peers were a bad influence as they instilled fear in them discouraging these students to learn mathematics. This is evidenced by the following statements: "… Some people can tell you that mathematics is really tough. When you think about it, you may find that you are down because you believe in those people" (Lower secondary). This result points out the influence of peers in emotional and academic well-being of students. Peers can have both positive and negative influences regarding their colleagues' mathematics learning.
English language problems:
The responses show that a change of language, of instruction from Kiswahili in primary schools to English in secondary schools is a problem. These students did not have a background in this language that makes it difficult to understand instructions. This is evidenced by the quote "… how come someone who has a foundation of learning mathematics in Swahili and when he or she goes to secondary school, he or she starts using English. It is a problem." (Lower secondary). This result shows that secondary school students are not conversant with English language. English is a language of instruction in public secondary schools. So efforts should be made to help students understand the language.
Poor learning and examination strategies:
The responses indicate that students lack learning and examination strategies such as speed and accuracy. Some of them opined that even if they solved a question several times, they would not be able to get it right in the examination. This is evidenced by one respondent's quote "… I have always lacked three qualities … which will make an examiner to be convinced with my answers that is accuracy, speed, and techniques" (College), "I use to cram formulas so as to pass exams…" (Upper secondary). This suggests that students adopted surface learning approaches and that they might fail due to a particular study habit. In this case, they should develop the best study techniques that will enhance their understanding.
Failure to complete examinations:
The responses point out the issues of mismatch between time allocation, students' understanding of the subject matter, and depth of exam questions. This is supported by a quote from one respondent "Sometimes you are given time to do mathematics, sometimes the questions are difficult and have lengthy procedures… the time is not enough, where I could get 80% I end up with 70%…"(Primary) . This implies that time allocation should be proportional to the level of difficulty of the examination questions and the level being examined.
Instructional/Teacher characteristics
Five subthemes emerged; these are Syllabus coverage, linkage to real-life experiences, ineffectiveness, and perception about students' ability.
Syllabus coverage: Two issues arose; the syllabus is very long and high pace of instruction due to the same. The respondents raised issues related to teachers' failure to complete the syllabus because it was very long. As a result, teachers moved very fast. This made it hard for students to follow the instructions. For example, one of the respondents had this to say: "…Many students in Tanzania fail in mathematics exams because many teachers don't finish their syllabus at the respective time…" (Lower secondary). Uncompleted syllabus has a direct effect on students' performance because if it happens the uncovered content appears in the examination, the students will not be able to attempt, hence poor grades.
Linkage to real-life experiences:
Another issue is related to teachers' failure to connect mathematics to real-life experiences. With regard to this, the respondent said that mathematics was taught as if it was an abstract subject. This made it difficult to make sense of what was being taught. "… Sometimes teachers fail to link mathematics to real-life experiences…" (College). This is linked to teachers' failure to provide examples relevant to everyday life applications. Thus, teachers should give examples or cases illustrating real-life application of mathematics to motivate students.
Ineffectiveness:
The Respondents also voiced their concern regarding the instructional strategies and pace of instruction. Their answers revolved around teachers who could not be well understood and that the methods employed were not appropriate. Not only that, but the respondents also mentioned other hindrances which included lengthy syllabi, speed of teaching and boredom. The students connected this with receiving poor grades. The following quotes support the finding: "I fail to get good grades because the lecturers fail to use proper techniques for me and others to do well. The teachers who teach mathematics are very fast in teaching…" (College) . "It has a long syllabus, so the teacher needs to go very fast to finish the syllabus…" (Upper secondary). Others opined that teaching approaches like group discussion may help "I need more assistance from a group discussion…" (College). It seems that teachers did not take into consideration different types of learners as slow learners need more time to learn new content. This implies that collaborative teaching strategies are of vital importance for students' enhanced learning.
Perception about students' ability:
The responses revolved around factors related to teachers' perception regarding their students' ability to learn mathematics. The following quotes support the findings: "… Sometime the teacher who teaches mathematics gives up teaching student because they believe students whom they teach can fail…" This practice may discourage and drive away students especially the low ability ones who need some encouragement and support from teachers. This implies that low ability students really felt ignored and unsupported. This discouraged them from studying.
School/Classroom administration
Three codes correspond to this category; teacher scarcity, and scarcity of learning materials and resources that were grouped into one subtheme named scarcity of teachers and learning materials. Another theme under this category is friends chatting during classes.
Scarcity of teachers and learning materials:
The respondents raised their concerns regarding the scarcity of teachers, learning materials, and resources such as textbooks, equipment and the like. The students had the feeling that the unavailability of resources affected learning in a negative way. The quote from one respondent support the finding: "There is a shortage of mathematics teachers in our school. There is only one teacher… to pass examinations for me will be difficult. Our school also has a shortage of materials for learning mathematics like libraries, computers..." (Lower secondary).
The students also said that the few available teachers were unable to give the needed support to students. There were not enough teachers to assist me in studying mathematics. So, I find difficult to learn…" (Lower Secondary). This result implies that, the scarcity of teachers in schools greatly affected students' learning. The students might fail due to the lack of support as a result of the unavailability of teachers to provide them with support. This type of answers came mostly from secondary school students. This may explain the drop in attitude and performance at this level. The implication is that this problem really affected secondary school students in a negative way.
Friends chatting during classes:
The analysis of responses indicates that some students failed to understand the subject matter when others were talking as classes were in progress. The noises hindered students' understanding of mathematics and consequently affected their performance. "I am not able to understand well because when I study mathematics, students make noises that is why I am not able to perform well in my exams" (Primary). This implies that the atmosphere in the classroom was not good, hence teacher's skills in classroom management should be enhanced.
Relationship between Students' Attitude, Attitude Aspects and Performance
Correlation analysis
Bivariate correlations were calculated to examine the relationship between attitudes, attitude aspect and students' grade are presented in Table 9 . The correlation scores between students' mathematics grade and attitude aspects were generally positive, significant, but not strong. The most positive relationship highlights the association between attitude and most of the aspects. The correlation scores varied between 0.55 and 0.81 representing moderate to high positive correlations. However, the relationship between mathematics anxiety and mathematics grade was not significant.
Regression analysis
A logistic regression analysis was conducted to predict students' performance from confidence, enjoyment, usefulness, anxiety, motivation, and attitude. A test of the Full Model against Constant Only Model was statistically significant, indicating that the predictors reliably distinguished between the pass and failures (χ2= 63.416, p < 0.001, df =5). Negelkerke's R 2 of 0.181 indicates a weak relationship between prediction and grouping. The overall prediction success was 92%. The Wald criterion demonstrates that enjoyment and the overall attitude made a significant contribution to the prediction (p = 0.003, p < 0.01). Exp (B) values indicate that when enjoyment is raised by one unit the odds ratio is 2 times as large, thus students are 2 times more 223 likely to score a pass grade. When attitude is raised by one unit, students are likely to score a pass grade by the same amount. Tables 10 (a) and (b) summarize the findings. 
DISCUSSION
The paper sought to investigate students' attitudes towards learning mathematics among a sample of 869 students in Tanzania. The paper specifically sought to establish the reasons behind students like or dislike of mathematics and the relationship between attitude, attitude aspects and performance. The results show that a large proportion of students exhibited a positive attitude towards mathematics.
Students' Attitude towards Learning Mathematics
The results show that students had a positive attitude towards mathematics, but the attitude became less positive in secondary schools through college. This result corroborates earlier findings (Mata et al., 2012) . Their study reveals that 2nd cycle students had positive attitudes while the mean scores of secondary students dropped below the midpoint of the scale. They explain that the decrease in attitude could be related to curriculum organisation as students' advanced in school education, the curriculum became more demanding, requiring a more abstract level of understanding. However, the results of this study contradict earlier findings conducted in Tanzania by Joseph (2013) who found that 55% of secondary students showed an overall negative attitudes towards mathematics. The reasons could be that their study was conducted in community secondary schools characterised by shortage of teachers and challenged with scarcity of teaching-learning resources. We observed also that students disliked mathematics when teaching-learning materials and resources are scarce.
Relationship among Attitude Aspects, Attitude, and Student Performance
The results indicate a significant positive, but weak correlation among attitude aspects, attitudes, and mathematics grade (see Table 9 ), which is consistent with Mata, et al. (2012) . The results also show that all attitude aspects were highly positively correlated with attitude, but the highest correlation occurred between usefulness (r = 0.811), confidence (r = 0.784), enjoyment (r = 0.773), motivation (r = 0.701) and attitude. This indicates that these factors contributed significantly to the formed attitudes, and that as these variables increased students' attitudes became more positive. Qualitative results indicate also that mathematics usefulness, enjoyment, confidence, and motivation were key to students' engagement in mathematics. The responses showed that students liked mathematics because they enjoyed, had self-confidence and were motivated to do so. This is in line with OECD (2013); Van der Bergh (2013) ; Zakaria and Nordin (2008) who posit that these factors are crucial in shaping students' attitudes and consequently their achievement in mathematics. However, the regression analysis of our data shows that in Tanzania, only the enjoyment of mathematics significantly predicted the students' performance. This means that students learn better, when they enjoyed the lessons. Therefore, it is up to teachers to employ strategies that will make mathematics lessons more enjoyable. The study by Ngussa and Mbuti (2017) shows that using humour as a teaching strategy makes a lesson interesting and enjoyable as a result students' perform better.
Reasons for a Like or Dislike of Mathematics
The results show that students liked mathematics because they saw its value in everyday life, and they found mathematics interesting and enjoyable. They possessed self-confidence to do well in mathematics which is in line with Van der Bergh (2013) who found a significant influence between self-confidence and students' ability to successfully learn and perform well in mathematics. The study of Syyeda (2016) also supports this finding as it was found that despite negative emotions, students' valued mathematics in future and their present lives.
It was revealed that having a good teacher and good result, career prospects and support of teachers, parents and peers were also important for students liking of mathematics. This result is similar to that of Simmers (2011) and Yılmazet et al. (2010) . When it comes to teachers, students wanted teachers to deliver material clearly as they were the ones who would make lessons enjoyable. They were to be tolerant, and a kind. In Simmers (2011) , it was established that when a student thought of a teacher as good or if they liked him or her this could affect their intrinsic and extrinsic motivation to learn the subject in a positive way.
With respect to career prospects, in our study it is related to both liking and disliking of mathematics while in Simmers', it is linked with a dislike of mathematics. In our study, it was found that students wanted to see a link between mathematics and various occupations once this link is not clear students dislike mathematics. On having good results, Ignacio et al. (2006) found that receiving a good grade motivated students and improved their self-concept as learners of mathematics as this made them feel more complete and capable.
With regard to students' need of teacher support, Blazar and Kraft (2017) found that emotional support was associated with an increase in students' self-efficacy in mathematics and their happiness in class. They discussed further that by providing emotional support and a predictable, consistent and safe environment it could help them become self-reliant, motivated to learn and ready to take risks. In our study, support encompassed academic and emotional support from teachers, parents, and peers.
Also, students' lack of confidence ("I'm not good at math"), seeing mathematics as difficult, the applicability of the subject matter and receiving a poor grade explain students' mathematics aversion. This is consistent with Simmers (2011) who found that students' aversion of mathematics is linked with the applicability of mathematics in real-life situations. Beliefs that mathematics is difficult and having a bad grade for the exam. When it comes to self-confidence, Van der Bergh (2013) argues that when a student possesses high confidence and he or she believes in their abilities of becoming successful in mathematics, they are likely to overcome the fear of failing. However, simmers (2011) is of the view that the issue here is persistence. He says that students should not allow one bad experience to ruin their future attainment in mathematics.
I like mathematics, but….
It was found that the various factors hindering students' learning of mathematics constituted student characteristics, teacher characteristics and class/school administration factors which is consistent with the results by Yang (2013) .
Student characteristics involve the lack of seriousness, fear of mathematics, fear of the teacher being angry, and fear of failing. This result is in line with Yılmazet al. (2010) who found that students' disliked mathematics when they were punished, and when they did not understand the topic well.
Regarding perception about teacher characteristics, the respondents linked this with teachers' ineffectiveness in relation to inappropriate teaching methods. This in line with the findings by Tshabalala and Ncube (2016) who found that mathematics teachers used methods that learners did not follow easily. The other factor related to teacher ineffectiveness is to do with pace of instructions, teachers' failure to support students with problems, and their perceptions about students' ability. These findings are in line with Simmers (2011) who reveals that pace of instruction, teachers' perception towards students' ability, and failure to provide support to students with problems greatly affected students' learning in a negative way. One reason for the high pace of instruction could be the content breadth that needed to be covered within a specified time. As a result, teachers failed to take care of diverse learning needs, hence affecting students' learning. Simmers (2011) discusses further as he says that research in the structuring and delivery of mathematics instruction suggests that at each grade level students cover relatively few topics, but in great depth. In this way, teachers would not have to rush to cover many things, leaving students with difficulties unattended. However, this may not be within the capacity of individual teachers. It should also be the concern and the actions of education administrators and policy makers in effecting the necessary changes regarding the amount of content to be covered that have a direct effect to the pace of instruction.
With regard to the teacher's perception of their students, Simmers (ibid) discusses that processes that create insecurities in mathematics ability, making students feel stupid and lower self-esteem affect them in a negative way. On the provision of support to students, Sakiz, et al. (2012) show that teachers' affective support may be critical for the students' cognitive, emotional, and motivational well-being as it promotes enjoyment, self-efficacy, and academic effort in mathematics.
With respect to educational administration factors, it was revealed that the shortage of teachers, scarcity of teaching, and learning resources, and English language problems among secondary school students hindered their learning. This finding is consistent with Joseph (2013) who found that the shortage of teachers and learning resources was consistent among secondary schools investigated in Kagera region. It was found that in all schools, there were few mathematics teachers, books, and other teaching and learning instruments such as black boards, rulers, set square, geometric models, and mathematics laboratory just to mention a few. Enu et al. (2015) suggest that teaching resources such as geometry sets, mathematical models, and others are crucial in enhancing students' understanding of mathematical concepts. On the other hand, English is a language of instruction in secondary schools, but students struggle to understand instructions given in English which affects the learning process of the subject content. This is because in Tanzania, English is introduced at secondary school while in primary schools, students learn by using Kiswahili. So, they fail to cope with the language. As a result, they fail to understand instructions leading to failures in mathematics.
The results of the present study show also that discouragement from peers affected students' learning and their attitude towards mathematics. According to He (2007) peer influence is a very important factor that can significantly affect students' perception towards mathematics. In this study, it was found that adolescents' perceptions of their own mathematics attitude were positively correlated with perception of peer attitudes. Further explanations could be that students spent much time with peers in schools or colleges. While in school, students met and interacted with different individuals in a variety of ways. In doing so, they communicated and learned from peers who at times could be a bad or good influence on them. This would affect their perception about mathematics. Also, friends talking while studying or in the classroom was reported to affect students' understanding of mathematics. Yılmaz, et al., (2010) found similar results where students reported to develop a dislike of mathematics when a friend was talking during classes.
Our study also reveals that respondents felt that teachers' failure to complete the syllabus affected them greatly. This is similar to the finding by Tshabalala and Ncube (2016) . In addition, our study reveals that students' failure to finish examination due to poor learning and examination strategies were among the factors influencing students' performance of mathematics in examinations.
Students Like or Dislike of Mathematics vs. Walberg's Theory of Productivity
Walberg's Theory of Productivity specifies nine factors that should be considered so as to enhance students' affective, behavioural and cognitive learning (Walberg, et al., 1986; Waldrip & Giddings, 1994; Bruinsma & Jansen, 2007) . The first group of factors includes aptitude variables that contain students' motivation and ability (prior achievement). Students' motivation is indicated by the belief that they can learn mathematics, feeling of responsibility to undertake the mathematical tasks, finding mathematics interesting, perseverance, and a positive feeling that when they do mathematics tasks they are likely to apply the appropriate cognitive strategies. Prior achievement is related to the students' belief that positive results in previous examinations will support their learning of mathematics.
The second group of factors includes those instructional practices that affect students' learning of mathematics, notably quantity and quality of instructions. The quantity of instructions is defined by the amount of time students spend on learning mathematics either in the classroom or outside school hours, i.e. students find time to learn mathematics or the feeling that they have little time to actually work on mathematical tasks. The quality of instruction is indicated by the extent to which the topic is clear to students, the presentation aspects that include organisation of information, use of clear and understandable language. Other indicators are, for example "teaching is good", "pace of instruction (high/low)" as well as "quality of content" (Bruinsma & Jansen, 2007) . Waldrip and Giddings (1994) state that despite the fact that no one factor can be sufficient in itself, the factors discussed in the first and the second group are seen as crucial for students' learning.
The last group involves the psychological-environmental factors that include peer group, home environment, class/school environment and students' exposure to mass media (Bruinsma & Jansen, 2007) . The Walberg's Theory is relevant to guide our discussions regarding factors influencing students' attitude (a like or dislike) towards mathematics and those affecting their learning and performance. Factors that guide our discussion include: Students motivation, and prior achievement; quality and quantity of instruction; home, school and peer environment; and mass media specifically availability of computers. These factors are relevant to our study because they are considered to be the main determinants of the learning process (Bruinsma & Jansen, 2007) .
The results presented in Table 11 are consistent with the conceptualization of the Walberg's productivity theory with the exception of developmental age. This means that for the students sample surveyed in Tanzania student aptitude variable constitute prior achievement and motivation. • Inadequate number of teachers and teaching-learning resources such as -Books, geometrical sets, math laboratories, blackboards…
Peer environment
Mass media: use of computers to mathematics
• Peer support -Supportive (like math) -Discouraging (dislike mathematics) • The lack of computers is a problem for students (secondary school students reported)
LIMITATIONS
The study has involved public schools and colleges from only one district in each of five regions visited out of over 30 regions. The schools were sampled from urban and suburban areas. Hence, the sample may not represent students from private schools and rural areas. Future studies should consider also private and rural schools. The study is also limited to only students' individual factors associated with attitudes towards mathematics. Nevertheless, there are other factors such as teachers' attitude towards students and students' attitude towards school, which should be the focus of future studies in Tanzania. The study used self-reported mathematics grade that might have caused some bias. Future studies should consider students' scores from school records.
Despite the limitations, the study findings expand the pool of research by adding empirical evidences in support of the recent trends that students' attitudes are positive, but become less positive as they advance in school education. It was also found that among the attitude components only mathematics enjoyment affected students' performance. This is significant given claims that attitudes influence students' learning and performance. The results of this study provide insights for future research and inciting changes in teaching practices that would promote enjoyment and positive attitudes towards mathematics and consequently students' performance.
CONCLUSIONS AND RECOMMENDATIONS
The study found that students exhibited a positive attitude towards mathematics. However, this starts changing when students enter secondary schools. Despite the number being small, negative attitudes may have a greater effect on students' learning, thus it should not be ignored.
Despite the fact that more than 80% of students exhibit positive attitude towards mathematics, the majority are failing their mathematics examinations. From our work, we understood that the problem is not only on the students' attitude toward the subject but there are other factors affecting their grades. In regards to our findings these factors include didactic strategies used by mathematics teachers to deliver instructions and institutional resources. Moreover, it was found that students do enjoy mathematics, but they have failed their examinations likely due to poor learning and examination strategies and the lack of understanding the language of instruction due to English language deficiencies.
Based on the findings, the study recommends that, teachers should appropriately adopt instructional techniques that include learners' diversities or barriers to learning, minimise fear, enhance active interest, and enjoyment in what is being taught and learnt. They should apply corrective measures that will reduce tension and provide support to their students whenever they may require. This will foster mutual understanding in a non-threatening teaching and learning environment. Furthermore, students should use their time wisely so that they can have enough time to practice and internalise mathematical concepts learned in classrooms. They should be taught to apply the appropriate strategies for learning and taking mathematics examinations. Students should be assisted to enhance their English language skills from primary schools. This may help them acquire competencies, and thus improve their mathematics performance. The government should provide teaching and learning resources. These should include enough qualified teachers, books, computers, and other instructional materials for effective learning of mathematics.
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